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Abstract. The purpose of this study is to develop understanding of concepts in mathematics 
through the application of the NCTM's Principles and Standards. This research method is 
descriptive. The results obtained are understanding concepts in mathematics can be 
developed through the application of NCTM Principles and Standards consisting of 6 
principles, namely: 1. Equity, 2. Curriculum, 3. Teaching, 4. Learning, 5. Assessment, and 
Technology. Understanding concepts in mathematics that can be developed are: a. defining 
concepts verbally and in writing, b. Make examples and not examples, c. Using various 
symbols to present a concept, d. Change the form of representation to various forms, e. 
Identifying the characteristics of a concept, f. compare various concepts, and g. interpret 
concepts. 
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1. Introduction 
Many students experience difficulties in learning mathematics, especially elementary school 
students. Mathematics is still a problem for students in elementary schools in particular. The 
research findings in basic education are generally about fractions / arithmetic, geometry, and 
story problems [1]. While in secondary education about building space and higher education 
about limits. Other findings related to students' difficulties and weaknesses in understanding 
mathematical concepts [2]. The under the 35th percentile, elementary school students 
experience difficulties in learning mathematics [3].  
Many factors make students experience difficulties (weaknesses) in understanding mathematical 
concepts. Some of the main factors that lead to students' learning in mathematics [4]. They are 
learning disabilities in mathematics [5], unsatisfactory teaching [6], lack of infrastructure and 
school funding [7], and the lack of a learning assessment system (procedure) [8]. To overcome 
the difficulties (weaknesses) of students in understanding the concepts in mathematics, it is 
necessary to comprehensively improve the various factors that influence it. These factors are 
found in the principles and standards for school mathematics namely equity, curriculum, 
teaching, learning, assessment, and technology [9]. 
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For example, in these principles and standards in the learning aspect explained that in learning 
mathematics especially in understanding mathematical concepts, students build their own 
mathematical knowledge. The American National Research Council suggests that students can 
learn mathematics well only when they build their own mathematical understanding by 
examining, representing, changing, solving, applying, proving, and communicating 
mathematical ideas [10].  
Some research results show that the application of principles and standards for school 
mathematics in mathematics learning can overcome the problems of student weaknesses in 
mathematics. One of the main tenets in the NCTM standards is commitment to providing high-
quality mathematical experiences to all students [11]. The principles and standards for NCTM 
(School Mathematics comprehensive reference on developing mathematical knowledge [12]. 
The NCTM's Principles and Standards Principles can streamline the processes and products of 
mathematics learning in developing differences in students' abilities in their processes and 
products [13]. 
Understanding the mathematical concepts developed through NTCM's Principles and Standards 
is an understanding of: 1) defining concepts verbally and in writing; 2) making examples and 
not examples; 3) using various symbols to present a concept; 4) changing the form of 
representation into various forms; 5) identifying the characteristics of a concept; 6) comparing 
various concepts; and 7) interpret the concept. 
The ability to understand concepts is a very important ability in learning mathematics. The 
conceptual understanding is an important component of proficiency [9]. The mathematics 
learning needs to be directed to develop understanding of concepts [14]. Students who 
understand concepts in mathematics, then he can use the concept to solve various problems in 
mathematics and problems outside mathematics. 
The problem formulation in this research is how does NTCM's Principles and Standards build 
students' understanding of concepts in mathematics? 
2. Methodology 
This research method is a qualitative descriptive research method, a type of document analysis. 
The type of document analysis research (content analysis) is a description of an object 
systematically [15]. The object in the form of NCT's Principles and Standards was studied 
systematically and qualitatively so that it was obtained in relation to the understanding of 
concepts in mathematics. The relationship between these two aspects can form a theory. The 
qualitative method is best used to develop a theory [16]. The object of this research study 
consists of two aspects namely NCT's Principles and Standards and Conceptual Understanding 
in Mathematics. 
The main instrument of this research is the researchers themselves who found data about NCT's 
Principles and Standards and Conceptual Understanding in Mathematics. A role in determining 
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the overall scenario of the study [17]. Data analysis used is qualitative analysis. The qualitative 
data analysis is an ongoing, repetitive and continuous effort. The stages of qualitative data 
analysis consist of: a. Data collection, b. Data reduction, c. Presentation of data, and d. 
Conclusions.  
3. Results and Discussion 
The concept in mathematics is interpreted as an abstract idea that can be used to classify a set of 
objects [1]. The ability to classify a set of objects in mathematics is interpreted as a conceptual 
understanding ability. Like the ability of students to classify a set of numbers which are real 
numbers. Real numbers (R) contain natural numbers (N), integers (Z), and rational numbers (Q). 
Symbolically written as N  Z  Q  R. 
The indicators of understanding concepts consist of: 1. defining concepts verbally and writing, 
2. making examples and not examples, 3. using various symbols to present a concept, 4. 
changing the form of representation to various forms, 5. Identify the nature of a concept, 6. 
compare various concepts, and 7. interpret concepts [10]. The seven indicators of understanding 
the concept are the focus of this study. In addition, indicators of understanding a concept in 
mathematics are also expressed by other experts. 
In order to understand a concept in mathematics, students must know: a. object discussed, and b. 
the relation of the object to other similar and non-similar objects [18]. The understanding of 
mathematical concepts consisting of instrumental understanding with relational understanding 
[19]. The instrumental understanding as an understanding of mutually separate concepts and 
relational understanding as structured understanding used to solve broader problems [20]. The 
characteristics of students who have understood a concept in mathematics, namely students can: 
a. explain the meaning of a concept, b. make a logical connection between concepts, and c. 
combining relationships between concepts in new situations [21]. 
The ability to understand concepts in mathematics can be developed through the application of 
NCTM's Principles and Standards, namely: 1. Equity, 2. Curriculum, 3. Teaching, 4. Learning, 
5. Assessment, and 6. Technology. 
1. Equity 
Excellence in mathematics education requires equity, high expectations and strong support for 
all students [9]. The mathematical learning for all students. Learning mathematics is the right of 
every student without regard to the conditions and background of students. Every student has 
the same opportunity to learn mathematics [22]. The similarity factor in mathematics learning 
especially in terms of assessing student learning outcomes is very important for teachers to 
build effective mathematics learning [23]. Similarity factors in learning mathematics provide 
motivation for students to learn concepts in mathematics with a feeling of security and a free 
atmosphere. 
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It is this safe and free atmosphere that can help students understand a concept in mathematics. 
Students can: 1. define concepts verbally and writing, 2. make examples and not examples, 3. 
use various symbols to present a concept, 4. change the form of representation to various forms, 
5. identify the properties of a concept, 6. comparing various concepts, and 7. interpreting 
concepts. Like can give examples of the concept of triangles and non-triangles. 
 
Figure 1 Example of the concept of triangles and non-triangles. 
2. Curriculum 
The curriculum is more than a collection of activities: it must be coherent, focused on important 
mathematics, and well articulated across the grades [9]. The coherence of the mathematics 
curriculum contains the linkages of various units / topics / concepts and accommodates various 
mathematical ideas that are important for the development of mathematics itself or other 
sciences as well as for solving coherent problems in daily life. For example, the relationship 
between exponential concepts and multiplication is 𝑎𝑛 = 𝑎 × 𝑎 × 𝑎 × …× 𝑎  where a is n 
factors. Topics of multiplication are taught in elementary school followed by the same topic as 
the expansion and deepening of material in junior high schools, then associated with 
exponential topics in Senior High School. Likewise the relationship between the concepts of 
sets, relations, ordered pairs, and functions. The concepts are given starting from elementary 
school, junior high school, to senior high school in the KTSP and K-13 curriculum. 
The connection of various topics can make the concept more meaningful and easier for students 
to understand. Because the earlier concept can make it easier to understand the next concept. 
The curriculum taught through meaningful mathematics and comprehensive curricula [22]. 
Linkages between topics and concepts in mathematics as logical implications of mathematics as 
a science of organized structures [24]. 
The mathematics curriculum should contain things that are important and meaningful for the 
lives of students for their life needs and to be able to continue their next education. Such a topic 
about counting operations is one of the most important topics in mathematics. It is important to 
be able to solve a problem. Therefore, the selection of material in the curriculum is done 
selectively. The curriculum should only contain material selected selectively according to the 
needs and progress to be achieved [1]. 
The mathematics curriculum that is presented coherently and contains important material for 
students can develop the ability to understand concepts in seven aspects of conceptual 
understanding indicators by NCTM. A coherent curriculum allows students to: 1. define 
concepts verbally and in writing, 2. make examples and not examples, 3. use various symbols to 
C 
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present a concept, 4. change the form of representation to various forms, 5. identify the 
properties of a concept, 6. comparing various concepts, and 7. interpreting concepts. 
3. Teaching 
The effective teaching requires understanding what students know and need to learn and then 
challenging and supporting them to learn it well [9]. Teaching mathematics must be able to 
know what students know and what students need and provide challenges to students. In 
addition, teaching mathematics must be oriented to students' knowledge and understanding of a 
mathematical concept. The knowledge and understanding of mathematics is built by students 
themselves through various activities. The effective teaching requires knowing and 
understanding mathematics, students as leaners and pedagogical [9]. To develop student 
activities in understanding mathematics, mathematics must be seen as a human activity. The 
mathematics as a human activity [25]. 
Effective teaching of mathematics requires knowledge and understanding of mathematics, 
students as lean and pedagogical strategies. Teaching such mathematics can improve students' 
mathematical abilities (concept understanding). This is shown in Figure 2 below. 
 
Figure 2 Mathematical Abilities (Formulating Algebraic) Students taught through NCTM's 
Standard and Principles (Category 2) and Traditional Teaching (Category 1) [26]. 
To develop understanding students need to be supported by competent teachers. Referring to the 
competent and caring teachers who work towards having students understand and be able to use 
mathematics [22]. 
Understanding mathematics teaching will give students the opportunity to argue (opinion). The 
findings that understanding-based teaching approaches (arguments) can enhance students' 
conceptual understanding [27]. The argument is conveyed systematically by using concept maps 
to solve a problem. The problem solving is one of the principles in teaching mathematics [28]. 
The the use of Concept Maps in teaching mathematics can improve understanding of concepts 
and be able to build more representations of these concepts [29]. 
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Understanding mathematics teaching will give students the opportunity to argue (opinion). The 
findings that understanding-based teaching approaches (arguments) can enhance students' 
conceptual understanding [27]. 
The argument is conveyed systematically by using concept maps to solve a problem. The 
problem solving is one of the principles in teaching mathematics [28]. The use of Concept Maps 
in teaching mathematics can improve understanding of concepts and be able to build more 
representations of these concepts [29]. 
The principles of teaching based on the NCTM can develop the ability to understand 
mathematical concepts in terms of defining a concept, combating between examples and not 
examples of concepts, applying concepts to new situations, and others. 
4. Learning 
The students must learn mathematics with understanding, actively building new knowledge 
from experience and prior knowledge [9]. Focus on learning mathematics on aspects of 
understanding, prior knowledge that students understand and active student involvement in 
building new knowledge. The mathematics teaching and learning process needs to emphasize 
more on student involvement in an optimal manner consciously [1]. The involvement of 
students in learning mathematics can make it easier for them to gain meaningful understanding 
of concepts. 
Such understanding of the concept of "fractions" is understood by students through a series of 
activities carried out as follows: drawing a circle on a piece of paper, then cutting it into several 
equal parts, then comparing the pieces of paper to obtain an understanding of the concept of 
fractions. The NCTMs Principles and Standars oriented The Core Plus Mathematics Project 
Curriculum (CPMP) making students more involved in the problem solving process [30]. They 
look for an alternative solution process; they work together as a group; and they show more 
steps in written work. 
The involvement of students starts from the beginning of learning until the end of learning. The 
involvement of students is in the form of delivering arguments that support the understanding of 
concepts. Such as student involvement in understanding the concept of fractions. At first the 
students cut a square paper into several equal parts. Then students compare the pieces of paper 
with the number of pieces of paper thoroughly. Then the students conclude about fractions. The 
concept of fractions that students have understood is used to understand other concepts of 
mathematics, such as the concept of comparison. The establishing programs that enable students 
to solve problems will inevitably face in the future. All students to understand and use 
mathematics [22]. 
Through the principle of learning based on the NCTM, it can develop an understanding of 
students' mathematical concepts in terms of defining concepts, classifying concepts, applying 
concepts in others. 
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5. Assessment 
The assessment should support the learning of important mathematics and furnishings [9]. 
Useful information to both teachers and students. Assessment of mathematics learning is 
intended for all students and teachers to improve learning. Employing the kind of assessment 
that informs teaching as well as monitors, enhances and evaluates the learning of all students 
[22]. 
For students the assessment is useful for improving mathematical abilities (understanding of 
concepts) which includes the goal of conceptual understanding indicators by NCTM. As for 
teachers, assessment is useful for increasing the effectiveness of learning related to the model / 
method / technique / teaching strategy, media, learning resources, learning environment, and 
evaluation tools. 
Feedback for students through assessment provides awareness to improve their understanding of 
mathematical concepts. The continuous feedback and improvement process will be able to 
develop the mathematical concept capabilities. 
6. Technology 
The technology is essential in teaching and learning mathematics; it influences the mathematics 
that is taught and enhances students' learning [9]. The role of technology is to facilitate students 
in understanding mathematical concepts. The concepts in mathematics can easily and 
attractively be presented visually by technology. Like the concept of building a pyramid, cube, 
ball, and prism. So that through the use of technology, students can fulfill the seven concept 
understanding indicators from NCTM. Students can make the definition of the cube correctly, 
and can distinguish between cubes and non-cubes. 
In addition, technology can streamline mathematics learning. Through the use of a calculator 
you can quickly obtain the results of the count operation in numbers. By using technology in 
teaching mathematics, students do not miss the times. Used to enhance understanding in a 
program that prepares students to use mathematics and the technological world [22]. 
4. Conclusion and Suggestion 
The results obtained are understanding concepts in mathematics can be developed through the 
application of the NCTM Principles and Standards consisting of 6 principles, namely: 1. 
defining concepts verbally and in writing, 2. making examples and not examples, 3. using 
various symbols to present a concept, 4. Change the form of representation to various forms, 5. 
Identify the nature of a concept, 6. compare various concepts, and 7. interpret concepts. 
To develop students' understanding of mathematical concepts, it is best to apply NCTM 
standards and principles about mathematics teaching in schools and in the mathematics 
curriculum. 
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